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CHAPTER 1. INTRODUCTION 
Sleep plays a very important role in a human being’s health.  Sleep loss not only 
makes people feel sleepy in the daytime, it is even a possible risk factor for Alzheimer’s 
disease (Slats, Claassen, Verbeek, & Overeem, 2013).  Researchers have investigated the 
relationship between sleep deprivation (a term meaning loss of sleep) and two variables, task 
performance and individual productivity (Koslowsky & Babkoff, 1992; Snyder, 2003).   
Additionally, sleep deprivation has been negatively related to academic performance.  One 
study showed that sleep-deprived students performed worse on attention, memory, and 
problem-solving tasks and this adversely affected their academic performance (Curcio, 
Ferrara, & Gennaro, 2006). 
However, few articles have focused on the effects of sleep as it relates to job 
performance.  Also, few studies have investigated the effects of sleep on academic 
performance using college students as subjects as opposed to elementary or high school 
students (Curcio et al., 2006).  This study focuses not only on undergraduate students who 
are working in the hospitality industry, but also on undergraduate students who are working 
in other industries and those who are not working at all.  As yet, no known studies have been 
conducted in this area.  
Research Questions 
The purpose of this study is to explore the effects of sleep on the academic 
performance and job performance of undergraduate students, and to compare results between 
those who are working in the hospitality industry, those who are working in other industries 
and those who are not working.  Sleep-deprived undergraduate students are defined as those 
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who sleep, on average, less than 5 hours per night.  The following research questions will be 
addressed: 
1)  How does sleep affect academic performance of undergraduate students?  
2)  Is the relationship between sleep and academic performance different for 
undergraduate students working in the hospitality industry compared to those 
working in other industries? 
3)  Is the relationship between sleep and academic performance different for 
undergraduate students working in the hospitality industry compared to those who 
are not working? 
4)  How does sleep affect job performance of undergraduate students? 
5)  Is the relationship between sleep and job performance different for undergraduate 
students working in the hospitality industry compared to those working in other 
industries? 
Significance of the Study 
Sleep deficiency has become an important issue over the past years in the United 
States as evidenced by the National Sleep Foundation which started its sleep poll in 2002 and 
continues to undertake the survey annually.  However, studies have not investigated the 
relationship between sleep and job performance in the hospitality field.  This study will call 
attention to the importance of sleep for students, future researchers, and employees.  If sleep 
has an impact on academic performance, then the importance of sleep should be emphasized 
as part of hospitality education.  If sleep has an impact on job performance, hospitality 
industry employers should consider sleep-related factors (e.g., work shifts) when making 
managerial decisions.  As a first step, the research topic and instruments used in the study 
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might be applied to future studies, expanding the understanding of the relationship between 
sleep and performance. 
Definition of Terms 
Academic performance: the coursework-related performance of students who are enrolled in 
colleges or universities (Longman Dictionary of Contemporary English, 2003). 
Job performance: “the level of productivity of an individual employee, relative to his or her 
peers, on several job-related behaviors and outcomes (Babin & Boles, 1998, p. 82).” 
Non-sleep-deprived: sleeping 5 hours or more in a 24-hour period. 
Performance: “how well or badly a person … does a particular job or activity (Longman 
Dictionary of Contemporary English, 2003, p. 1220).”  Two types of performance are 
examined in the present study. 
Sleep deprivation: a condition in which an individual is continually awake for several 
consecutive nights (Drummond & McKenna, 2009, p. 249).  The present study utilizes three 
categories of sleep deprivation as classified below: 
1)  Long-term total sleep deprivation: continually awake for more than 45 hours 
(Koslowsky & Babkoff , 1992; Pilcher & Huffcutt, 1996).  Snyder (2003) defined 
it as no sleep for more than 48 hours.  
2)  Short-term total sleep deprivation: continually awake for up to 45 hours 
(Koslowsky & Babkoff , 1992; Pilcher & Huffcutt, 1996).  Snyder (2003) defined 
it as no sleep for 24 to 48 hours. 
3)  Partial sleep deprivation: sleeping less than 5 hours in a 24-hour period (Pilcher & 
Huffcutt, 1996; Snyder, 2003). 
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Thesis Organization 
This thesis consists of five chapters.  Chapter one introduces the study as a whole.  
Chapter two reviews the literature relevant to this study.  Chapter three describes the 
methodology.  Chapter four is a journal article summarizing this study, prepared for 
submission to the College Student Journal; the format of this chapter follows journal 
requirements.  The last chapter presents general conclusions of the study.  Non-published 
tables are included in the appendix.  References cited are included at the end of each chapter. 
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1415597)  
5 
 
CHAPTER 2. LITERATURE REVIEW 
Introduction 
The relationships between sleep and performance have been studied in many different 
fields such as human science, medicine, psychology, education, and business.  This literature 
review presents information on each aspect, sleep and performance.  In the first section of the 
literature review, definitions and general effects of sleep are reviewed.  The second section 
discusses the influences of sleep on academic performance among college students.  Also, 
the influences of sleep on job performance through national reports, clinic cases, and the cost 
of poor sleep habits are discussed.  Finally, Table 2.1 displays the measurements/items and 
tools used in the review of literature studies. 
Sleep 
It has been reported that the history of sleep research can be traced back to the 19
th
 
century (Pelayo & Guilleminault, 2009).  According to the National Sleep Foundation’s 
Sleep in America Poll, U.S. adults sleep about seven hours every night, which has decreased 
by approximately two hours per night since the 19
th
 century (National Sleep Foundation, 
2005).  Sleep has become an important issue and sleep-related variables (e.g. sleep deficiency, 
sleep quality, sleep habits) have been shown to influence performance of workers and 
students (Lack, 1986; Mulgrew et al., 2007; National Sleep Foundation, 2008; Pilcher & 
Huffcutt, 1996; Rosekind et al., 2010). 
Sleep deprivation is a term meaning loss of sleep.  Drummond and McKenna (2009) 
stated that “sleep deprivation in humans can be broadly classified into three categories: total 
sleep deprivation, partial sleep deprivation, and sleep fragmentation (p. 249).”  In previous 
studies, sleep deprivation was measured by type: long-term total sleep deprivation 
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(continually awake for more than 45 hours), short-term total sleep deprivation (continually 
awake for up to 45 hours), and partial sleep deprivation (sleeping less than 5 hours in a 24-
hour period) (Pilcher & Huffcutt, 1996). 
Simpson and Dinges (2007) reviewed a number of comprehensive studies that 
examined the effects of sleep deprivation on the human immune system.  They found that the 
levels of important immune-related chemical substances in blood plasma were different at 
bed times and wake-up times.  In a previous experimental study (Dinges et al., 1994), 
participants were continually awake for 64 hours and blood tests were taken at the 15
th
 hours, 
39
th
 hours (short-term total sleep deprivation), and 63
rd 
 hours (long-term total sleep 
deprivation).  The results of this study showed levels of immune-related chemical substances 
increased in the participants’ blood plasma during both of the deprivation periods (Dinges et 
al., 1994).  These irregular changes in the system affected both behavioral functions (e.g., 
sleepiness, fatigue, and attention lapses) and physiological functions (e.g., inflammation).  
Simpson and Dinges (2007) recognized that sleep deprivation has been linked to obesity, 
diabetes mellitus, hypertension, cardiovascular disease, stroke, and death.  In addition, based 
on their review, they reported that adults should sleep between seven and eight hours every 
night. 
The effects of sleep deprivation manifest in both health and performance.  Pilcher and 
Huffcutt (1996) performed a meta-analysis on the effects of sleep deprivation on 
performance reported in 19 studies published from 1984 to 1992 using 143 study coefficients 
and 1,932 subjects.  As an independent variable, sleep deprivation was measured by type: 
long-term total sleep deprivation, short-term total sleep deprivation, and partial sleep 
deprivation. The researchers broke down performance into three dependent variables: 
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cognitive performance, motor performance, and mood.  They concluded that: 1) partial sleep 
deprivation had negative effects on mood, 2) the overall effect of partial sleep deprivation on 
performance was more obvious than that of long-term total sleep deprivation and short-term 
total sleep deprivation, and 3) further research was needed to investigate the effects of partial 
sleep deprivation on performance.  Finally, they discussed the measurements of mood and 
performance (e.g., changed circadian rhythm and decreased interest and attention). 
Sleep and Performance 
Sleep and academic performance 
Weitzman et al. (1981) identified a person who sleeps late and wakes up late on 
weekends with difficulty staying asleep as having delayed sleep phase syndrome (DSPS).  
Lack (1986) investigated the prevalence of delayed sleep and sleep loss in college students in 
a study involving 211 student volunteers in a psychology class at Flinders University in 
South Australia.  After completing a 37-item questionnaire, 35 of 211 participants (17%) 
were defined as the DSPS group.  Lack (1986) discovered that the DSPS group slept less 
than their estimated needs on weekdays and slept longer than their estimated needs on 
weekends.  The DSPS group also woke up an average of 2 hours later on weekends than the 
non-DSPS group (at 10:54 a.m. vs. at 8:45 a.m.).  As a result, the DSPS group experienced 
sleepiness on weekdays more often than the non-DSPS group during the study.  In addition, 
based on course grades, members of the DSPS group performed at a lower level 
academically when compared with the non-DSPS group.  In another study, Lack, Miller, and 
Turner (1988) found that 6-7% of Australian adults had DSPS. 
Kelly, Kelly, and Clanton (2001) collected grade point averages (GPAs) of 147 
college student volunteers (99% response rate) enrolled in a psychology course, and data 
8 
 
about their sleep length using a self-report questionnaire.  Based on self-reported sleep length, 
participants were divided into three groups: short sleepers (6 or fewer hours in a 24-hour 
period), average sleepers (7-8 hours in a 24-hour period), and long sleepers (9 or more hours 
in a 24-hour period).  The researchers found that the mean GPA of short sleepers was 0.5 
points lower than that of long sleepers; 2.74 and 3.24 respectively. 
Trockel, Barnes, and Egget (2000) developed a questionnaire to study the correlation 
between health-related variables and academic performance among first-year college students.  
They studied sleep habits, academic performance, and several other health-related variables 
(e.g., stress, exercise, and work hours).  Academic performance was measured using mean 
GPA.  After assessing content validity and pilot testing a questionnaire, the researchers 
mailed the questionnaires and telephone interviewed 243 randomly selected first-year 
students (93% response rate) who lived in on-campus residence halls at a large private 
university.  The collected data were analyzed using Spearman’s correlation analyses and 
stepwise regression analysis.  The researchers concluded that there were significant 
relationships between lower GPAs and sleep-related variables.  Students with lower GPAs 
reported later bedtimes on weekdays and weekends (  = −.292;   < .001;   = −.211;   = .004, 
respectively) and later wake-up times on weekdays and weekends (  = −.350;   < .001;   = 
−.321;   < .001, respectively).  In addition, they found that students who worked more hours 
had lower GPAs than students working fewer hours (  = −.158;   = .033). 
Rosen, Gimotty, Shea, and Bellini (2006) evaluated the association between sleep 
deprivation and mood disturbance, empathy, and burnout among 47 (80% response rate) 
interns in an internal medicine residents program.  In 2002 and 2003, participants completed 
a questionnaire at the beginning and end of their internships.  The questionnaire consisted of 
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the following instruments: sleep quantity, the Epworth Sleepiness Scale (Johns, 1991), the 
Beck Depression Inventory-Short Form (Beck, Rial, & Rickels, 1974; Beck, Ward, Medelson, 
Mock, & Erbaugh, 1961), the Interpersonal Reactivity Index (Davis, 1983), and the Maslach 
Burnout Inventory-Human Services Survey (Shanafelt, Bradley, Wipf, & Back, 2002).  The 
researchers concluded that becoming chronically sleep deprived was directly related to 
becoming depressed, using Fisher’s exact test (OR = 7,   = .014), but the researchers did not 
find a strong correlation between chronic sleep deprivation and the other variables.  
Interestingly, when the researchers compared the mean scores for the dependent variables at 
the beginning of the intern year with those at the end of the intern year, they found an 
increased prevalence of chronic sleep deprivation (9% to 43%, p = .0001), sleepiness (11% to 
36%, p = .0036), moderate depression (4.3% to 29.8%, p = .0002), and burnout (4.3% to 
55.3%, p < .0001) at the end of the internship. 
Pilcher and Walters (1997) examined the effect of sleep deprivation on cognitive 
performance among college students.  This experimental study involved 44 college student 
volunteers (68% response rate) from five psychology courses.  For reducing experimental 
bias, all participants had a normal sleep (approximately 8 hours) on Thursday night and woke 
up between 7am and 9am on Friday morning.  After the participants went to the research 
laboratory at 10pm on Friday night, they were randomly separated into a sleep-deprived 
group (n = 23) and a non-sleep-deprived group (n = 21).  The non-sleep-deprived group went 
home and slept approximately 8 hours again on Friday night.  The sleep-deprived group 
stayed in the research laboratory and was continually awake for 24 hours until Saturday 
morning.  At that time, all participants completed a cognitive performance test and a 
demographic questionnaire.  After completing the cognitive task they were given a self-
10 
 
report questionnaire requesting them to subjectively evaluate their level of concentration, and 
effort, and the quality of their performance.  The researchers concluded that sleep-deprived 
participants had lower scores on the cognitive task than non-sleep-deprived participants 
(scores = 24.52 vs. 38.71, maximum score = 40).  However, the expected effort and 
performance scores of sleep-deprived students (M = 4.03; M = 4.54 respectively) were higher 
than those of non-sleep-deprived students (M = 3.41; M = 3.36 respectively), using a 5-point 
Likert-type scale.  In other words, sleep-deprived students appeared to over-estimate their 
performance. 
Curcio et al. (2006) reviewed approximately 103 studies related to sleep loss, learning 
capacity, and academic performance.  Students of different education levels, from elementary 
school to university, were the samples in these studies.  Most (31 out of 37) studies involved 
elementary or high school students as subjects because they were in a learning development 
phase.  The researchers concluded that sleep deprivation was correlated negatively with 
academic performance.  They found that sleep-deprived students performed poorly on 
learning capacity skills such as attention, memory, and problem-solving tasks, and this 
affected their academic performance.  Moreover, sleep deprivation resulted in daytime 
sleepiness that also was correlated with poor academic performance.  Daytime sleepiness was 
evaluated using an instrument, the Multiple Sleep Latency Test, which has been used by 
previous researchers (Carskadon, Harvey, & Dement, 1981; Fallone, Acebo, Arnedt, Seifer, 
& Carskadon, 2001; Randazzo, Muehlbach, Schweitzer, & Walsh, 1998). 
Sleep and job performance 
In 2008, the National Sleep Foundation reported the results of their annual survey 
covering sleep, performance, and the workplace done by a marketing research company.  
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Completed surveys were obtained from 170 randomly selected Americans (17% response 
rate) through telephone interviews.  The findings showed that respondents expected to 
average 7 hr 18 min of sleep per night, but they actually slept an average of 6 hr 40 min.  The 
survey revealed that Americans coped with sleepiness and remained active during their 
daytime work, or used caffeinated beverages to stay awake.  Respondents also admitted to 
missing events due to sleepiness or sleep problems (National Sleep Foundation, 2008). 
Job performance has been defined as “the level of productivity of an individual 
employee, relative to his or her peers, on several job-related behaviors and outcomes (Babin 
& Boles, 1998, p. 82).”  Mulgrew et al. (2007) investigated the effect of sleepiness on job 
outcomes among people with partial or complete upper airway obstruction.  There were 428 
Canadian subjects; all were free of other disorders associated with daytime sleepiness.  
Sleepiness was measured using the Epworth Sleepiness Scale (Johns, 1991), and job 
outcomes were assessed using the Work Limitations Questionnaire (WLQ).  The WLQ was 
purposed to evaluate the economic work loss of health-related problems.  There were four 
work demands with 25 items of the WLQ.  The demands included: time, physical, 
mental/interpersonal, and output (Lerner et al., 2001).  Depending on occupation, all subjects 
were separated into either blue-collar workers (e.g., in the manufacturing industry) or white-
collar workers (e.g., in the tourism industry).  The researchers found a significant relationship 
between sleepiness and work limitations among all subjects.  Comparing the two 
classifications of occupations, there was a stronger relationship between sleepiness and work 
limitations for white-collar workers as compared to blue-collar workers in the demands of 
mental/interpersonal (slope = 1.18 vs. 1.03, p < .0001) and output (slope = 1.34 vs. 1.12, p 
< .0001), however the reason for this difference was unclear. 
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Rosekind et al. (2010) assessed the cost of poor sleep to the organization.  Employees 
working at four companies in the United State participated in the study, with 4,188 (16% 
response rate) completing an online questionnaire.  The questionnaire included demographic 
items, sleep-related items, work performance items (e.g., memory, attention, and safety), and 
the WLQ used in a related study (Mulgrew et al., 2007).  According to the calculation of the 
WLQ, the researchers concluded that each employee cost his/her company $1,967 for 
decreased individual productivity resulting from poor sleep patterns.  They also found 
employees who slept poorly had poorer job performance than those who slept well.  There 
was also a work safety issue: employees who felt drowsy during work had the highest 
percentage of work accidents in the workplace and often nodded off during driving. 
Koslowsky and Babkoff (1992) examined the effect of total sleep deprivation on task 
performance using meta-analysis.  The types of total sleep deprivation were defined by 
wakefulness length: long total sleep deprivation (wakefulness greater than 45 hours) and 
short total sleep deprivation (wakefulness up to 45 hours).  The researchers expected to 
observe correlations between the two types of total sleep deprivation groups and performance 
on work-paced tasks and self-paced tasks.  Task performance was measured by speed and 
accuracy; both speed and accuracy of tasks had higher correlations with the two kinds of total 
sleep deprivation groups in a work-paced task (speed: long r = .62; short r = .49; accuracy: 
long r = .58; short r = .54) than in a self-paced task (speed: long r = .61; short r = .39; 
accuracy: long r = .43; short r = .32).  However, the results failed to show that speed of 
work-paced tasks and self-paced tasks had higher correlations with two types of total sleep 
deprivation groups than accuracy of the two types of tasks.  With samples of work-paced 
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tasks, there was a lower correlation between short total sleep deprivation and speed (r = .49) 
than accuracy (r = .53). 
Snyder (2003) looked at the effects of partial sleep deprivation on individual 
productivity using qualitative and quantitative methods.  The sample consisted of 30 non-
randomly selected employees from different companies.  In a two-week period, participants 
completed a sleep journal and a task log sheet.  The sleep journal included questions about 
how many hours the individual slept per night, how many instances of nocturnal awakening 
occurred per night, and an assessment of the individual’s self-perception of mood in the 
morning.  The task log sheet measured the self-reported level of individual productivity (the 
number of tasks done each day).  Pearson’s correlation analysis was used to determine mean 
productivity levels.  The results showed that individuals who slept more than 9 hours had the 
highest productivity level (84.9%).  Other reported hours of sleep with corresponding 
productivity levels were as follows: 8 to 8.9 hours (78.2%); 7 to 7.9 hours (72.9%); 6 to 6.9 
hours (73.2%) and less than 5 hours (78.8%).  Moreover, the results also showed that 
nocturnal awakenings (ρ = −.143;   < .01) and mood (ρ = −.268;   < .01) were negatively 
correlated with levels of individual productivity.  Snyder (2003) suggested that future studies 
might select a particular occupation and use data collection instruments tailored for that line 
of work. 
Pilcher, Vander Wood, and O'Connell (2011) investigated the effects of one-night 
sleep deprivation on track and cognitive performance in two-partner groups.  They recruited 
24 voluntary college students who were divided into 12 groups to complete several tasks 
under sleep deprivation conditions.  After approximately 8-hours of normal sleep, the 
participants followed a sleep-deprived schedule requiring them to remain awake 25 to 27 
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hours.  During this period, researchers repeatedly administered the Wombat task (Aero 
Innovation Inc., Saint Laurent, Canada), designed to measure the performances (e.g., 
situation awareness, stress tolerance, and attention management) of tracking tasks and 
cognitive tasks using computers, and then recorded the performance scores in four sections.  
The researchers expected performance to decrease in response to sleep deprivation, as 
suggested in the literature.  After one night of sleep deprivation conditions and working with 
a partner, the subjects did not demonstrate significant effects of sleep deprivation on tracking 
and cognitive performances.  The investigators suggested that having subjects work with 
partners and increasing their attention with interesting task tools might result in findings that 
contradict previous studies. 
Measurement Instruments 
The studies included in this review of literature used a variety of measurement 
instruments.  Table 2.1 includes a summary of the measurements used. 
Table 2.1 Measurements/Items and Tools Used in the Review of Literature Studies 
Variables Measurements/Items Tools Studies 
Sleepiness 
The propensity to fall asleep in 
various life situations 
Epworth Sleepiness 
Scale (ESS) 
Johns, 1991 
Mulgrew et al., 2007 
Rosen et al., 2006 
Clinic practice 
sleep-onset rapid eye movement 
sleep periods (SOREMPs) 
Multiple Sleep Latency 
Test (MSLT) 
Carskadon et al., 
1981 
Curcio et al., 2006 
Fallone et al., 2001 
Randazzo et al., 1998 
Delayed sleep and 
sleep loss 
Sleep habit 
Weekdays lights out time 
Weekdays wake up time 
Weekends lights out time 
Weekdays wake up time 
Estimated sleep time 
Real sleep time 
No tool 
Lack, 1986 
Trockel et al., 2000 
Depression 
Specific attitudes 
Symptoms 
Beck Depression 
Inventory-Short Form 
(BDI-SF) 
Beck, Rial, et al., 
1974 
Beck, Ward, et al., 
1961 
Rosen et al., 2006 
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Table 2.1 (continued) 
Variables Measurements/Items Tools Studies 
Social functioning 
Self-esteem 
Emotionality 
Sensitivity to 
others 
Perspective taking 
Empathic concern 
Fantasy 
Personal distress 
Interpersonal 
Reactivity Index (IRI) 
Davis, 1983 
Rosen et al., 2006 
Burnout 
Emotional exhaustion 
Depersonalization 
Lack of personal 
accomplishment 
Maslach Burnout 
Inventory-Human 
Services Survey (MBI-
HSS) 
Rosen et al., 2006 
Shanafelt et al., 2002 
Performance 
Cognitive performance 
Motor performance 
Mood 
Meta-analysis 
Pilcher & Huffcutt, 
1996 
Academic 
performance 
GPA No tool 
Kelly et al., 2001 
Trockel et al., 2000 
Task performance 
Speed 
Accuracy 
Meta-analysis 
Koslowsky & 
Babkoff, 1992 
Situation awareness 
Stress tolerance 
Attention management 
Wombat task 
Aero Innovation Inc., 
Saint Laurent, 
Canada 
Pilcher et al., 2011 
Individual 
productivity 
Self-reported  level of individual 
productivity 
No tool Synder, 2003 
Job performance 
Time 
Physical 
Mental/Interpersonal 
output 
Work Limitations 
Questionnaire (WLQ) 
Lerner et al., 2001 
Mulgrew et al., 2007 
Rosekind et al., 2010 
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CHAPTER 3. METHODOLOGY 
This research study was designed to analyze the relationship between sleep and two 
kinds of performance, academic performance and job performance, among undergraduate 
students.  A self-report questionnaire was used in this study to measure sleep habits, sleep 
quality, academic performance, and job performance.  
Use of Human Subjects 
To obtain permission for the use of human subjects, the researchers followed 
procedures required by the Institutional Review Board of Iowa State University.  The Human 
Subjects Form and the necessary documents were submitted.  The approval letters can be 
found in Appendix A. 
Population and Sample 
The population selected for this study was undergraduate students at Iowa State 
University; this university was chosen because it is the only public university in Iowa with a 
hospitality management program.  A list of 23,990 undergraduate student e-mail addresses 
was obtained from the registrar's office.  Before sampling, the researcher removed 8,079 
students from the list who had missing data (e.g., GPA or course credits). The list then was 
divided into two groups by gender and systematic sampling was used to select every sixth 
student from the two lists to participate in this study.  This assured that gender representation 
was similar to that of the university at large.  Systematic sampling was used instead of 
random sampling because the list was already in random order based on student 
identification number (Ary, Jacobs, & Sorensen, 2009, p. 154-155).  A total of 2,651 
undergraduate students were selected for this study, 1,537 males and 1,114 females.  
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Instrument 
A 48-item self-report questionnaire was used; it was divided into four sections (see 
Appendix B).  The first section collected demographic data; it was created by the researchers 
and was developed based on a review of related literature.  This section contained 8 items: 
student ID, email address, gender, age, race/ethnicity, academic major, classification status 
(e.g., freshman, senior), and workplace.  The demographic information was used to 
determine whether the sample was similar to the population and to enable analysis of the data 
by sub-groups. 
The second section, focusing on sleep habits and sleep quality, had 22 items.  All 
items were adopted from the Pittsburgh Sleep Quality Index (PSQI).  The PSQI has been 
found to be reliable (Cronbach’s alpha = .80) and valid and has been used in previous sleep 
quality research (Backhaus, Junghanns, Broocks, Riemann, & Hohagen, 2002; Carpenter & 
Andrykowski, 1998).  These items measured the following: habitual sleep efficiency, sleep 
duration, sleep latency, sleep disturbances, usage of sleeping medicine, daytime dysfunction, 
and sleep quality.  Multiple choice questions and a 5-point Likert type scale ranging from 1 
to 5 (1 = never to 5 = always; 1 = very bad to 5 = very good) were used (Buysse, Reynolds, 
Monk, Berman, & Kupfer, 1989).  The sleep hours item was used to identify sleep-deprived 
and non-sleep-deprived students.  In the current study, the Cronbach’s alpha for this section 
was .78 which demonstrates internal consistency.  
The third section, academic performance, had four items. The first two asked how 
many cumulative credits the student had earned and how many semester credits the student 
was taking during the Spring 2012 semester.  As a measure of academic performance, the 
other two items were the student’s cumulative GPA and semester GPA for the last semester.  
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Trockel et al. (2000) also used cumulative GPA and semester GPA as a measurement of 
academic performance in their study.  To increase the validation of self-reported data, the 
student’s official GPA was obtained from the registrar’s office at Iowa State University. 
The fourth and final section, job performance, consisted of 14 items. Five items were 
related to the nature of the job such as presence or absence of managerial/supervisory 
responsibility, work shift, getting enough sleep, paid work hours, and length of employment 
in current job.  Nine items were adopted from a reliable instrument (Cronbach’s alpha = .81) 
of job performance evaluation (Brown & Arendt, 2011).  These items asked about a number 
of performance-related components, including attendance, lateness, absenteeism, safety, 
work completion, motivation, attitude towards customers, judgment, and quality of work.  
These used a 5-point Likert type scale ranging from 1 = never to 5 = always.  In the current 
study, the Cronbach’s alpha for this section was .70 which demonstrates internal consistency. 
Expert Panel Review 
To clarify the accuracy and meaning of each item, the questionnaire was reviewed by 
three educators and experts in fields related to this study.  The researchers revised the 
questionnaire as suggested by the review panel.  
Pilot Study 
A pilot study was completed in one undergraduate course at Iowa State University.  
Sixty-eight students pre-tested the on-line questionnaire so that the data collected from the 
questionnaire could be successfully analyzed.  They were then invited to provide feedback 
using a form (see Appendix C) designed for that purpose.  Based on the feedback, it appeared 
that students understood the questions.  The researchers fixed some technical problems, such 
as page flow issues and a coding mistake, as part of the pilot study.   
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Data Collection 
An online survey was chosen as the method for data collection given the popularity 
and convenience of the Internet for students.  The online self-report final questionnaire with a 
cover letter (see Appendix B) was developed using SurveyGizmo
TM
 software.  The principle 
researcher requested student email addresses and gender from the registrar’s office at Iowa 
State University and potential participants were selected as described above.  A recruitment 
email (see Appendix D) with a link to the online questionnaire was sent to 2,651 selected 
undergraduate students on October 22, 2012.  The data collection period was four weeks.  To 
increase response rate, the researcher emailed a reminder to those who had not yet responded 
to the questionnaire by the third week of the data collection period, as is recommended 
(Dillman, Smyth, & Christian, 2007). 
The researcher obtained student GPA, completed credits, and student ID from the 
registrar's office to verify students’ self-report GPAs and credits.  Student IDs were required 
for linking GPAs with responses.  To ensure no identifiers were kept in the same file, the 
student ID and email were immediately removed from the full dataset and used only for 
acquiring GPA and credits.  The principle researcher obtained agreement for acquiring this 
identifier information from the participants. 
Data Analysis 
After the survey period closed, the data were exported in SPSS Version 19.0 (2010), a 
statistical analysis software program.  Mean or mode imputation was used to replace missing 
data; this technique is frequently used (Batista & Monard, 2003).  Completed questionnaires 
were divided into three undergraduate student groups based on employment status: those who 
were working in the hospitality industry, those who were working in other industries, and 
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those who were not working.  Working in the hospitality industry was defined as 
employment in the restaurant industry or the lodging industry (e.g., campus dining/university 
dining, quick service restaurant, family restaurant, commercial cafeterias, causal restaurant, 
casual upscale dining restaurant, fine-dining restaurant, health care foodservice, hotel) 
(Powers & Barrows, 2006). 
Descriptive statistics were used to analyze the demographic information.  Cronbach’s 
alpha was used to test the reliability of the instrument.  T-tests were used to compare the 
relationships among sleep, academic performance, and job performance between various 
student groups.  Principal component analysis was used to find factors for the ten sleep 
disturbance items.  To improve interpretation, oblimin rotation was used when there were 
correlations between items (Field, 2009).  Only factors with eigenvalues greater than one 
were retained, as recommended by Kaiser (1960).  The eigenvalues and total variance for 
principal component analysis of sleep disturbances are shown in Table 3.1 in Appendix E.  
Principal component analysis revealed three distinct factors of the sleep disturbance variable: 
physical sleep disturbances, environmental sleep disturbances, and medical sleep 
disturbances.  Finally, a total of seven sleep-related variables were used in stepwise 
regression as follows: sleep latency, physical sleep disturbances, environmental sleep 
disturbances, medical sleep disturbances, usage of sleeping medicine, daytime dysfunction, 
and sleep quality.  The backward method of stepwise regression was used to determine 
whether sleep-related variables were significantly related to academic performance and job 
performance.  In the backward method, a predicted variable explaining the smallest part of 
the model was removed in each step.  This method decreased the possibility of missing 
predictors (Field, 2009). 
23 
 
 
References 
Ary, D., Jacobs, L. C., & Sorensen, C. (2009). Sampling and inferential statistics. 
Introduction to research in education (p. 154-155). Belmont, CA: Wadsworth. 
 
Backhaus, J., Junghanns, K., Broocks, A., Riemann, D., & Hohagen, F. (2002). Test-retest 
reliability and validity of the Pittsburgh Sleep Quality Index in primary insomnia. 
Journal of Psychosomatic Research, 53, 737-740. 
 
Batista, G. A., & Monard, M. (2003). An analysis of four missing data treatment methods for 
supervised learning. Applied Artificial Intelligence, 17, 519-533. 
doi:10.1080/08839510390219309 
 
Brown, E. A., & Arendt, S. W. (2011). Perceptions of transformational leadership behaviors 
and subordinates' performance in hotels. Journal of Human Resources in Hospitality 
& Tourism, 10, 45-59. doi:10.1080/15332845.2010.500205 
 
Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The 
Pittsburgh Sleep Quality Index (PSQI): A new instrument for psychiatric research and 
practice. Psychiatry Research, 28, 193-213. 
 
Carpenter, J., & Andrykowski, M. (1998). Psychometric evaluation of the Pittsburgh Sleep 
Quality Index. Journal of Psychosomatic Research, 45(1), 5-13. 
 
Dillman, D. A., Smyth, J. D., & Christian, L. M. (3rd ed.) (2007). Internet, mail, and mixed-
mode surveys: the tailored design method (pp. 234-299). Hoboken, NJ: John Wiley & 
Sons, Inc. 
 
Field, A. (2009). Discovering statistics using SPSS. London, England: SAGE Publications 
Ltd. 
 
Kaiser, H. F. (1960). The application of electronic computers to factor analysis. Educational 
and Psychological Measurement, 20(1), 141-151. doi: 10.1177/001316446002000116 
 
Pilcher, J. J., & Huffcutt, A. I. (1996). Effects of sleep deprivation on performance: A meta-
analysis. Sleep, 19, 318-326. 
 
Powers, T., & Barrows, C. W. (2006). Introduction to the hospitality industry. Hoboken, NJ: 
John Wiley & Sons. 
 
Trockel, M. T., Barnes, M. D., & Egget, D. L. (2000). Health-related variables and academic 
performance among first-year college students: Implications for sleep and other 
behaviors. Journal of American College Health, 49, 125-131. 
doi:10.1080/07448480009596294 
  
24 
 
 
CHAPTER 4. THE EFFECTS OF SLEEP ON ACADEMIC PERFORMANCE AND 
JOB PERFORMANCE 
A paper to be submitted to the College Student Journal 
Yu-Chih Chiang
1,3
, Susan W. Arendt
1
, Tianshu Zheng
1
, and, Kathy A. Hanisch
2
 
Abstract 
The purpose of this study was to explore the effects of sleep on academic 
performance and job performance.  A total of 172 undergraduate students completed an on-
line questionnaire and their GPAs were obtained from the registrar’s office.  Data were 
analyzed using t-test, principal component analysis, and stepwise regression.  The results 
were consistent with delayed sleep phrase syndrome, a common sleep problem in college 
students.  Also, sleep latency and sleep medicine were negatively correlated with academic 
performance, and sleep quality was significantly associated with job performance.  The 
knowledge of the impact of sleep is effective for educators and employers in helping students 
with sleep problems.  Educators and employers need to be cognizant of the importance of 
sleep for students’ success in their academic performance and job performance. 
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Introduction 
Sleep is very important to a human being’s health.  Sleep loss not only makes people 
feel sleepy in the daytime, it is even a possible factor for Alzheimer’s disease (Slats, 
Claassen, Verbeek, & Overeem, 2013).  The effects of sleep manifest in both health and 
performance.  The relationships between sleep and performance have been studied in many 
different fields including human science, medicine, psychology, education, and business.  
Sleep-related variables (e.g. sleep deficiency, sleep quality, sleep habits) have been shown to 
influence performance of students and workers (Lack, 1986; Mulgrew et al., 2007; National 
Sleep Foundation, 2008; Pilcher & Huffcutt, 1996; Rosekind et al., 2010).  Therefore, the 
purpose of this study was to determine the effect of sleep on academic and job performance. 
Sleep and health 
The history of sleep research can be traced back to the 19
th
 century (Pelayo & 
Guilleminault, 2009).  According to the National Sleep Foundation’s Sleep in America Poll, 
U.S. adults sleep about seven hours every night, a decrease of approximately two hours per 
night since the 19
th
 century (National Sleep Foundation, 2005).  In 2008, the same 
organization found that Americans expected to average 7 hr 18 min of sleep per night, but 
they actually only slept an average of 6 hr 40 min (National Sleep Foundation, 2008).  A 
common term for “loss of sleep” is “sleep deprivation.”  Drummond and McKenna (2009) 
stated that “sleep deprivation in humans can be broadly classified into three categories: total 
sleep deprivation, partial sleep deprivation, and sleep fragmentation (p. 249).”  In previous 
studies, sleep deprivation was measured by type: long-term total sleep deprivation 
(continually awake for more than 45 hours), short-term total sleep deprivation (continually 
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awake for up to 45 hours), and partial sleep deprivation (sleeping less than 5 hours in a 24-
hour period) (Pilcher & Huffcutt, 1996). 
Rosen et al. (2006) investigated the association between sleep deprivation and mood 
disturbance, empathy, and burnout among 47 (80% response rate) interns in a medical 
residency program.  The researchers found an increased prevalence of chronic sleep 
deprivation (9% to 43%), sleepiness (11% to 36%), moderate depression (4.3% to 29.8%), 
and burnout (4.3% to 55.3%) by the end of the internships.  Simpson and Dinges (2007) 
reviewed a number of comprehensive studies that examined the effects of sleep loss on the 
human immune system.  They found that the levels of important immune-related chemical 
substances in blood plasma were different at bedtime and wake-up time.  These irregular 
changes in the immune system affected both behavioral functions (e.g., sleepiness, fatigue, 
and attention lapses) and physiological functions (e.g., inflammation).  Lack of sleep has 
been linked to emotional and physical health effects including depression, burnout, obesity, 
diabetes mellitus, hypertension, cardiovascular disease, stroke, and even death (Rosen, 
Gimotty, Shea, & Bellini, 2006; Simpson & Dinges, 2007). 
Sleep and work 
Shift work, also defined as working non-standard hours, has been shown to impact 
sleep and circadian rhythms (Wyatt, 2001).  This type of work schedule is common in the 
hospitality industry (Cleveland et al., 2007).  Depending on occupation, studies found a 
stronger relationship between sleepiness and work limitations for white-collar workers (e.g., 
hospitality industry workers) as compared to blue-collar workers (e.g., in the manufacturing 
industry) (Mulgrew et al., 2007).  A Study has also found that employees who did not get 
enough sleep and experienced sleepiness during work hours had the highest percentage of 
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accidents in the workplace and often nodded off during driving indicating work safety issues 
(Rosekind et al., 2010).  In the student population, Trockel, Barnes, and Egget (2000) found 
that students who worked more hours had lower GPAs than students working fewer hours.  
As of yet, no known studies have been conducted to examine the relationships between sleep, 
work hours, and workplace accidents in the hospitality management field. 
Sleep and college 
Weitzman et al. (1981) defined Delayed Sleep Phase Syndrome (DSPS) as follows: 1) 
long sleep latency on weekdays (usually fall sleep between 2 a.m. to 6 a.m.); 2) normal sleep 
length on weekends (usually sleep late and wake up late on weekends); and 3) difficulty 
staying asleep.  This sleep problem is common and is present in students around the world.  
In the U.S., 11.5% of undergraduate students were found to have DSPS (Brown, Soper, & 
Buboltz, 2001).  Australian studies found the prevalence of DSPS in students (17%) to be 
higher than in adults (6-7%) (Lack, 1986; Lack, Miller, & Turner, 1988).  Studies related to 
DSPS have also been conducted in Japan, Norway, and Taiwan (Hazama, Inoue, Kojima, 
Ueta, & Nakagome, 2008; Schrader, Bovim, & Sand, 1993; Yang, Wu, Hsieh, Liu, & Lu, 
2003).   
In Lack’s (1986) study, the DSPS group experienced sleepiness on weekdays more 
often than the non-DSPS group.  In addition, when course grades were examined, it was 
found that members of the DSPS group performed at a lower level academically when 
compared with the non-DSPS group.  In a more recent study, Trockel et al. (2000) found that 
first-year college students with lower GPAs reported later bedtimes on weekdays and 
weekends and later wake-up times on weekdays and weekends. 
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Sleep and academic performance 
The relationship between sleep and academic performance was reviewed in a 
previous study.  Curcio, Ferrara, and Gennaro (2006) reviewed approximately 103 studies 
related to sleep loss, learning capacity, and academic performance; samples included students 
of different education levels, from elementary school to university.  Most (31 out of 37) 
studies involved elementary or high school students.  The researchers concluded that sleep 
loss was negatively correlated with academic performance.  They found that sleep-deprived 
students performed poorly on learning capacity skills such as attention, memory, and 
problem-solving tasks, and that the lack of sleep therefore affected their academic 
performance.  Moreover, sleep loss resulted in daytime sleepiness that was also correlated 
with poor academic performance. 
Sleep studies with college students have examined cognitive performance and GPA. 
In an experimental study involving 44 college student volunteers (68% response rate) from 
five psychology courses, Pilcher and Walters (1997) concluded that sleep-deprived 
participants had lower scores on cognitive tasks than non-sleep-deprived participants.  
However, Pilcher, Vander Wood, and O'Connell (2011) found no significant effects of sleep 
deprivation on cognitive performance when sleep deprived individuals worked on tasks in 
pairs rather than individually. 
Two studies showed a significant relationship between lower GPA and lack of sleep 
among college students (Kelly, Kelly, & Clanton, 2001; Trockel et al., 2000).  Trockel et al. 
(2000) studied the correlation between health-related variables and academic performance 
among 243 randomly selected first-year college students.  Variables included sleep habits, 
academic performance, and several other health-related variables (e.g., stress, exercise, and 
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work hours).  Academic performance was measured using mean GPA and collected data 
were analyzed using Spearman’s correlation analysis and stepwise regression analysis.  The 
researchers found significant relationships between lower GPA and sleep-related variables. 
Focusing on the relationship between sleep hours and GPA, Kelly et al. (2001) used a 
sample consisting of 147 college student volunteers (99% response rate) enrolled in a 
psychology course, collecting GPAs and data about sleep length using a self-report 
questionnaire.  Based on self-reported sleep length, participants were divided into three 
groups: short sleepers (6 or fewer hours in a 24-hour period), average sleepers (7-8 hours in a 
24-hour period), and long sleepers (9 or more hours in a 24-hour period).  The researchers 
found that the mean GPA of short sleepers was 0.5 points lower than that of long sleepers 
(2.74 and 3.24, respectively).  In another study, Horton and Snyder (2009) found a similar 
result in that hospitality students’ GPAs were affected by physical wellness factors, such as 
amount of sleep. 
Sleep and job performance 
Job performance has been defined as “the level of productivity of an individual 
employee, relative to his or her peers, on several job-related behaviors and outcomes” (Babin 
& Boles, 1998, p. 82).  The influence of sleep on job performance has been discussed 
through clinic cases, national reports, and the financial cost of poor sleep habits.  Snyder 
(2003) showed that nocturnal awakenings were negatively correlated with individual 
productivity.  Mulgrew et al. (2007) found a significant relationship between sleepiness and 
job outcomes among 428 Canadian subjects (86% response rate) with a partial or complete 
upper airway obstruction. 
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In 2008, the National Sleep Foundation (2008) reported the results of their annual 
survey covering sleep, performance, and the workplace in the United States.  Completed 
surveys were obtained from 170 randomly selected healthy Americans (17% response rate) 
through telephone interviews.  It also reported that 12% of the respondents admitted to being 
late to work due to sleepiness or sleep problems. 
Organizations and businesses need to understand the importance of employee sleep, 
otherwise they may lose money.  Rosekind et al. (2010) assessed the cost of poor sleep to 
employers.  Employees at a number of companies in the United States participated in the 
study; 4,188 of them (16% response rate) completed an online questionnaire.  The 
questionnaire included demographic items, sleep-related items, work performance items (e.g., 
memory, attention, and safety), and the Work Limitations Questionnaire (WLQ) which was 
used in a related study (Mulgrew et al., 2007).  Based on WLQ calculations, the researchers 
concluded that decreased individual productivity resulting from poor sleep patterns cost each 
company an average of $1,967 per employee.  The effects of sleep patterns on job 
performance have been studied in terms of sleep hours and sleep quality.  Snyder (2003) 
showed that individuals who slept more than 9 hours had the highest productivity level.  
Rosekind et al. (2010) found that employees who slept poorly had poorer job performance 
than those who slept well.  However, no known study to date has focused on the effects of 
sleep as it relates to job performance among college students. 
Research questions 
The purpose of this study was to explore the effects of sleep on academic 
performance and job performance of undergraduate students, and to compare results between 
those who are working in the hospitality industry, those who are working in other industries, 
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and those not working.  The hospitality industry was selected for the following reasons: 
hospitality jobs have atypical work schedules (e.g. early hours, late hours, overnight hours) 
were common in this industry; and the university where the study was done had a hospitality 
management program and students were required to have work hours in the industry.  
Therefore, the following research questions are addressed: 
1)  How does sleep affect academic performance of undergraduate students? 
2)  How does sleep affect job performance of undergraduate students? 
3)  Is the relationship between sleep and academic performance different for 
undergraduate students working in the hospitality industry compared to those 
working in other industries? 
4)  Is the relationship between sleep and academic performance different for 
undergraduate students working in the hospitality industry compared to those who 
are not working? 
5)  Is the relationship between sleep and job performance different for undergraduate 
students working in the hospitality industry compared to those working in other 
industries? 
Method 
This research study was designed to analyze the relationship between sleep and two 
kinds of performance, academic performance and job performance, among undergraduate 
students.  A self-report questionnaire was used in this study to measure sleep-related 
variables, academic performance, and job performance of undergraduate students.  
Institutional Review Board approval was received before any data collection started. 
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Population and sample 
The population selected for this study was undergraduate students at a public 
university located in the Midwest; this university was chosen because it is the only public 
university in the area with a hospitality management program.  A list of 23,990 
undergraduate student e-mail addresses was obtained from the registrar's office.  Before 
sampling, 8,079 students, who had missing data, were removed from the list (e.g., GPA or 
course credits). The list was then divided into two groups by gender and systematic sampling 
was used to select every sixth student from the two lists.  This assured that gender 
representation was similar to that of the university at large.  Systematic sampling was used 
instead of random sampling because the list was already in random order based on student 
identification number (Ary, Jacobs, & Sorensen, 2009).  A total of 2,651 undergraduate 
students were selected for this study, 1,537 males and 1,114 females. 
Data collection 
Instrument development.  An online questionnaire was chosen as the method for 
data collection given the popularity and convenience of the Internet for students.  The 
questionnaire had four sections as follows: demographics, sleep habits and sleep quality, 
academic performance, and job performance.  The demographic section was created by the 
researchers and was developed based on a review of related literature.  The demographic 
information was used to determine if the sample was similar to the population and to enable 
analysis of the data by sub-groups.  For the sleep habits and sleep quality section, all items 
were adopted from the Pittsburgh Sleep Quality Index (PSQI).  The PSQI has been found to 
be reliable (Cronbach’s alpha = .80) and valid and has been used in previous sleep quality 
research (Backhaus, Junghanns, Broocks, Riemann, & Hohagen, 2002; Carpenter & 
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Andrykowski, 1998).  Student cumulative GPA and semester GPA were used to measure 
academic performance.  Trockel et al. (2000) also used cumulative GPA and semester GPA 
as a measurement of academic performance in their study.  The job performance section was 
adopted from a reliable instrument (Cronbach’s alpha = .81) of job performance evaluation 
(Brown & Arendt, 2011). 
Expert panel review and pilot study.  To clarify the accuracy and meaning of each 
item, the questionnaire was reviewed by three educators who have expertise in fields related 
to this study.  The questionnaire was revised as suggested by the review panel.  A pilot study 
was completed with undergraduates in a hospitality management course not included in the 
final study sample.  For this pilot study, 68 students pre-tested the on-line questionnaire and 
were then invited to provide feedback using a form designed for that purpose.  Based on the 
feedback, it appeared that students understood the questions.  Some technical problems with 
the on-line questionnaire occurred during the pilot study and these were fixed (e.g., page 
flow issues and one coding mistake). 
Final instrument.  An on-line final questionnaire with a cover letter was developed 
using SurveyGizmo
TM
 software.  The 48-item self-report questionnaire was divided into four 
sections.  The first section, demographics, contained eight items: student ID, email address, 
gender, age, race/ethnicity, academic major, classification status (e.g., freshman, senior), and 
workplace. 
The second section, focusing on sleep habits and sleep quality, had 22 items.  These 
items measured the following: sleep habits, sleep hours, sleep latency, sleep disturbances, 
usage of sleeping medicine, daytime dysfunction, and sleep quality.  Sleep habits and hours 
were scaled in time periods.  For the rest of the measured items, with the exception of sleep 
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quality, a 5-point Likert type scale ranging from 1 to 5 (1 = never to 5 = always) was used.  
For the sleep quality scale, the anchors for the scale were different (1 = very bad to 5 = very 
good).  In the current study, the Cronbach’s alpha for this section was .78 which showed 
good reliability (Ary et al., 2009). 
The third section, academic performance, had four items. The first two asked how 
many cumulative credits the student had earned, and how many semester credits the student 
was taking at the time of the study.  As a measure of academic performance, the other two 
items were the student’s cumulative GPA, and semester GPA. 
The fourth and final section, job performance, contained 14 items.  Five items were 
related to the nature of the job: presence or absence of managerial/supervisory responsibility, 
work shift, getting enough sleep, paid work hours, and length of employment in current job.  
Nine items asked about performance-related components, including attendance, lateness, 
absenteeism, safety, work completion, motivation, attitude towards customers, judgment, and 
quality of work; these items used a 5-point Likert type scale ranging from 1 = never to 5 = 
always.  In the current study, the Cronbach’s alpha for this section was .70 which showed 
acceptable reliability (Ary et al., 2009). 
Procedures.  A recruitment email with the link to the online questionnaire was sent 
to 2,651 systematically sampled undergraduate students in the middle of the fall semester.  
The data collection period was four weeks.  To increase response rate, a reminder was 
emailed to those who had not yet responded to the questionnaire by the third week of the data 
collection period, as is recommended (Dillman, Smyth, & Christian, 2007).  To validate self-
reported data, student GPA and credits were obtained from the registrar’s office.  Student 
identification numbers and email address were required for linking GPA and credits with 
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responses.  To ensure no individuals could be personally identified, student identification 
numbers and email addresses were immediately removed from the full dataset and used only 
for acquiring GPA and credits. 
Data analysis 
The data were exported in SPSS Version 19.0 (2010), a statistical analysis software 
program.  Mean or mode imputation was used to replace missing data; this technique is 
frequently used (Batista & Monard, 2003).  For comparison, participants were divided into 
three groups based on their employment status: those who were working in the hospitality 
industry, those who were working in other industries, and those who were not working.  
Working in the hospitality industry was defined as employment in the restaurant industry or 
the lodging industry (e.g., campus dining/university dining, quick service restaurant, family 
restaurant, commercial cafeterias, causal restaurant, casual upscale dining restaurant, fine-
dining restaurant, health care foodservice, hotel) (Powers & Barrows, 2006). 
Descriptive statistics were used to analyze the demographic information.  T-tests were 
used to compare the relationships among sleep, academic performance, and job performance 
between various student groups.  Principal component analysis was used to find factors for 
the ten sleep disturbance items.  To improve interpretation, oblimin rotation was used when 
there were correlations between items (Field, 2009).  Only factors with eigenvalues greater 
than one were retained, as recommended by Kaiser (1960).  Principal component analysis 
revealed three distinct factors of the sleep disturbance variable: physical sleep disturbances, 
environmental sleep disturbances, and medical sleep disturbances.  Finally, a total of seven 
sleep-related variables were used in stepwise regression as follows: sleep latency, physical 
sleep disturbances, environmental sleep disturbances, medical sleep disturbances, usage of 
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sleeping medicine, daytime dysfunction, and sleep quality.  The backward method of 
stepwise regression was used to determine whether sleep-related variables were significantly 
related to academic performance and job performance.  In the backward method, a predicted 
variable explaining the smallest part of the model was removed in each step.  This method 
decreased the possibility of missing predictors (Field, 2009). 
Results 
A total of 206 responses (7.8% response rate) were collected from the on-line 
questionnaire with 48 items.  The researchers received 145 responses in the first two weeks 
and an additional 62 responses after the reminder was sent.  However, 34 students answered 
less than half of the questionnaire so those questionnaires were not analyzed.  An additional 
22 respondents missed only 1 to 14 questions, so the missing data was replaced using mode 
imputation which is a frequently used technique (Batista & Monard, 2003).  Therefore, 172 
questionnaires were usable (6.5% response rate) for data analysis. 
Descriptive statistics 
Demographics of sample.  Table 4.1 shows the demographics of the sample.  A 
majority of the participants were female (60.5%) and most were Caucasian (83.7%).  The 
most prevalent age range of participants was between 18 and 24 years (96.5%).  Most of the 
participants had a major other than hospitality management or events (96.5%).  The most 
common class rank was seniors (37.8%).  A majority of the participants (54.1%) were 
employed in industries other than the hospitality industry; about a third (32%) of the 
participants were not working. 
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Table 4.1 Demographics of Sample (N=172) 
Characteristic n % 
Gender 
Female 
Male 
Age 
18-24 
25-34 
35-44 
Race/Ethnicity 
African-American (non-Hispanic) 
Asian/Pacific Islanders 
Caucasian (non-Hispanic) 
Latino or Hispanic 
Others 
Academic Major 
Hospitality management or events 
A major other than hospitality management or events 
Classification Status 
Sophomore 
Junior 
Senior 
Employment 
Working in the hospitality industry 
Working in other industries 
Not working 
 
104 
68 
 
166 
4 
2 
 
3 
14 
144 
9 
2 
 
6 
166 
 
46 
61 
65 
 
24 
93 
55 
 
60.5 
39.5 
 
96.5 
2.3 
1.2 
 
1.7 
8.1 
83.7 
5.2 
1.2 
 
3.5 
96.5 
 
26.7 
35.5 
37.8 
 
14.0 
54.1 
32.0 
 
Sleep habits and sleep hours.  Table 4.2 presents the sleep habits and sleep hours of 
participants.  On weekdays, the greatest percentage of participants went to bed between 12am 
and 12:59am (36.0%) and got up between 7am and 7:59am (37.8%).  On weekends, the 
greatest percentage of participants went to bed between 2am and 4:59am (36.6%)  On 
weekends, the greatest percentage of participants got up either between 9am and 9:59am 
(26.2%) or between 10am and 10:59am (26.2%).  Most participants (33.1%) took 5 to 15 
minutes to fall asleep.  Half of participants (50.0%) reported actual sleep hours between 7 to 
8.5 hours.  A majority of participants (65.7%) reported they needed 7 to 8.5 hours to function 
best. 
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Table 4.2 Sleep Habits and Sleep Hours (N=172) 
Characteristic n % 
Go to bed on weekdays   
9pm-9:59pm 
10pm-10:59pm 
11pm-11:59pm 
12am-12:59am 
1am-1:59am 
2am-4:59am 
11am-1:59pm 
3 
23 
48 
62 
24 
11 
1 
1.7 
13.4 
27.9 
36.0 
14.0 
6.4 
0.6 
Get up on weekdays    
5am-5:59am 
6am-6:59am 
7am-7:59am 
8am-8:59am 
9am-9:59am 
10am-10:59am 
8pm-10:59pm 
2am-4:59am 
7 
28 
65 
48 
17 
4 
1 
2 
4.1 
16.3 
37.8 
27.9 
9.9 
2.3 
0.6 
1.2 
Go to bed on weekends    
10pm-10:59pm 
11pm-11:59pm 
12am-12:59am 
1am-1:59am 
2am-4:59am 
5am-7:59am 
2pm-4:59pm 
5 
25 
24 
51 
63 
2 
2 
2.9 
14.5 
14.0 
29.7 
36.6 
1.2 
1.2 
Get up on weekends    
5am-5:59am 
6am-6:59am 
7am-7:59am 
8am-8:59am 
9am-9:59am 
10am-10:59am 
11am-1:59pm 
2pm-4:59pm 
2 
2 
12 
30 
45 
45 
35 
1 
1.2 
1.2 
7.0 
17.4 
26.2 
26.2 
20.3 
0.6 
Time to fall asleep   
Less than 5 min 
5-15 min 
16-30 min 
31-45 min 
46-60 min 
1hr-1hr15min 
1hr16min-1hr30min 
25 
57 
40 
28 
17 
4 
1 
14.5 
33.1 
23.3 
16.3 
9.9 
2.3 
0.6 
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Table 4.2 (continued)   
Characteristic n % 
Actual sleep hours   
less than 3 hours 
3-4.5 hours 
5-6.5 hours 
7-8.5 hours 
9-10.5 hours 
0 
8 
74 
86 
4 
0.0 
4.7 
43.0 
50.0 
2.3 
Hours of sleep to function best 
less than 3 hours 
3-4.5 hours 
5-6.5 hours 
7-8.5 hours 
9-10.5 hours 
 
2 
3 
20 
113 
34 
 
1.2 
1.7 
11.6 
65.7 
19.8 
 
Credits and grade point average (GPA).  According to the report from the 
registrar’s office, the mean number of cumulative credits among students in the sample was 
55.90 (SD = 29.18).  The mean number of semester credits was 14.30 (SD = 2.64).  Mean 
cumulative GPA was 3.11 (SD = 0.60) and mean semester GPA was 3.10 (SD = 0.72).  
Comparing the official data with self-reported data, a majority of participants accurately 
reported their semester credits, cumulative GPA, and semester GPA. 
Employment status.  Among students who were working (n = 117), most of them 
had worked one to two years at their current jobs (39.3%) and averaged 11 to 20 hours 
(57.3%) per week (Table 4.3).  Twenty-five participants (21.4%) had managerial or 
supervisory responsibilities.  A majority worked the day shift (53.8%).  Over three-fourths of 
participants (77.8%) agreed or strongly agreed that their work schedules allowed them to get 
enough sleep. 
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Table 4.3 Employment Status     
Characteristic Hospitality 
(n=24) 
Others 
(n=93) 
Total 
(n=117) 
n % n % n % 
Have managerial or supervisory responsibility 
Yes 
No 
Work shift 
Day shift 
Evening shift 
Overnight shift 
Different shifts 
Work schedule allows enough sleep 
Strongly disagree  
Disagree 
Neutral 
Agree 
Strongly agree 
Average work hours each week 
Less than or equal to 10 hours 
11-20 hours 
21-30 hours 
31-40 hours 
More than 40 hours 
Started current job 
Less than 6 months ago 
6 months to less than a year ago 
1-2 years ago 
3-4 years ago 
More than 4 years ago 
 
9 
15 
 
8 
8 
1 
7 
 
1 
3 
5 
11 
4 
 
1 
19 
4 
0 
0 
 
9 
3 
10 
1 
1 
 
37.5 
62.5 
 
33.3 
33.3 
4.2 
29.2 
 
4.2 
12.5 
20.8 
45.8 
16.7 
 
4.2 
79.2 
16.7 
0.0 
0.0 
 
37.5 
12.5 
41.7 
4.2 
4.2 
 
16 
77 
 
55 
17 
1 
20 
 
1 
4 
12 
54 
22 
 
32 
48 
7 
5 
1 
 
29 
14 
36 
10 
4 
 
17.2 
82.8 
 
59.1 
18.3 
1.1 
21.5 
 
1.1 
4.3 
12.9 
58.1 
23.7 
 
34.4 
51.6 
7.5 
5.4 
1.1 
 
31.2 
15.1 
38.7 
10.8 
4.3 
 
25 
92 
 
63 
25 
2 
27 
 
2 
7 
17 
65 
26 
 
33 
67 
11 
5 
1 
 
38 
17 
46 
11 
5 
 
21.4 
78.6 
 
53.8 
21.4 
1.7 
23.1 
 
1.7 
6.0 
14.5 
55.6 
22.2 
 
28.2 
57.3 
9.4 
4.3 
0.9 
 
32.5 
14.5 
39.3 
9.4 
4.3 
 
Comparison between groups 
Sleep.  As shown in Table 4.4, participants who were working in the hospitality 
industry reported a higher frequency of trouble falling asleep due to feeling too cold than 
those who were not working (M = 2.46 and M = 1.93, respectively).  Participants who were 
working in the hospitality industry also reported more often having trouble staying awake in 
class than those who were not working (M = 3.13 and M = 2.60, respectively).  A higher 
frequency of waking up in the middle of the night or early morning was reported by 
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participants who had a job as compared to those who did not have a job (M = 2.91 and M = 
2.56, respectively).  In addition, those with a job more often reported feeling too cold to sleep 
than did those without a job (M = 2.23 and M = 1.93, respectively) (Scale 1=never, 2=rarely, 
3=sometimes, 4=usually, 5=always). 
Table 4.4 Comparison of Sleep-related Variables 
Industry working in  
Variables 
Items 
Hospitality 
(n=24) 
Others 
(n=93) 
No work 
(n=55) 
Total 
(N=172) 
Mean
a
 SD Mean SD Mean SD Mean SD 
Sleep latency 2.88 1.08 2.60 1.08 2.65 1.08 2.66 1.08 
Sleep disturbances 2.13 0.63 2.14 0.59 2.04 0.53 2.11 0.58 
Nocturnal awakenings 
Use bathroom 
Trouble breathing 
Cough or snore 
Feel too cold 
Feel too hot 
Have dreams 
Have pain 
Roommate 
Noisy environment 
2.75 
2.04 
1.54 
1.83 
2.46* 
2.54 
2.83 
1.71 
1.71 
1.88 
1.29 
1.00 
0.98 
0.96 
0.93 
1.10 
1.27 
1.00 
1.12 
1.03 
2.95 
2.02 
1.52 
1.77 
22.17 
2.43 
3.03 
1.59 
1.95 
2.00 
1.12 
1.06 
0.92 
1.04 
0.89 
0.95 
1.26 
0.82 
1.16 
1.03 
2.56 
2.13 
1.47 
1.75 
1.93* 
2.36 
2.90 
1.51 
1.75 
2.09 
1.00 
1.07 
0.90 
1.14 
0.88 
1.04 
1.27 
0.84 
1.11 
1.02 
2.80 
2.06 
1.51 
1.77 
2.13 
2.42 
2.96 
1.58 
1.85 
2.01 
1.11 
1.05 
0.91 
1.06 
0.90 
1.00 
1.26 
0.85 
1.13 
1.03 
Usage of sleep medicine 1.58 1.02 1.43 0.84 1.49 0.88 1.47 0.87 
Daytime dysfunction 2.67 0.83 2.31 0.74 2.25 0.88 2.34 0.81 
Trouble awaking in social activity 2.21 0.98 1.92 0.82 1.91 0.91 1.96 0.87 
Trouble awaking in class 3.13* 0.95 2.70 1.00 2.60* 1.05 2.73 1.01 
Sleep quality 3.13 0.85 3.09 0.87 3.27 1.03 3.15 0.92 
a
A 5-point Likert type scale ranging from 1 to 5 (1 = never to 5 = always) was used in this section. 
*p < .05. 
 
Work shift and work hours.  As shown in Table 4.3, among participants who had a 
job (n = 117), a higher percentage of those who were working in the hospitality industry 
worked evening shift (33.3%), overnight shift (4.2%), or rotating shifts (29.2%) than those 
who were working in other industries (18.3%, 1.1%, and 21.5%, respectively).  A majority of 
participants (79.2%) who were working in the hospitality industry worked 11 to 20 hours.  
This percentage was 27.6% higher than among participants who were working in other 
industries with 11 to 20 work hours (51.6%). 
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Table 4.5 Comparison of Job Performance 
Industry working in  
Variables 
Items 
Hospitality 
(n=24) 
Others 
(n=93) 
Total 
(n=117) 
Mean
a
 SD Mean SD Mean SD 
Job Performance 4.32 0.29 4.32 0.41 4.32 0.39 
Attendance 
Judgment 
Absenteeism
b
 
Accidents
b
 
Work completion 
Motivation 
Attitude towards customers 
Lateness
b
 
Quality of work (no mistakes) 
4.67 
4.21 
4.71 
4.42 
4.46 
3.75 
4.58 
4.33 
3.79* 
0.56 
0.41 
0.55 
0.65 
0.88 
0.61 
0.50 
0.76 
0.72 
4.47 
4.20 
4.47 
4.65 
4.51 
3.71 
4.33 
4.38 
4.13* 
0.76 
0.56 
0.73 
0.79 
0.67 
0.80 
0.83 
0.78 
0.58 
4.51 
4.21 
4.52 
4.60 
4.50 
3.71 
4.38 
4.37 
4.06 
0.73 
0.53 
0.70 
0.77 
0.71 
0.76 
0.78 
0.77 
0.62 
a
A 5-point Likert type scale ranging from 1 to 5 (1 = never to 5 = always) was used in this 
section. 
b
Scores of these items were reversed because they were negatively worded for job 
performance. 
*p < .05. 
Job performance.  Table 4.5 shows the mean and standard deviation of job 
performance overall and for each item for participants working in the hospitality industry and 
in other industries.  Participants employed in non-hospitality industries reported more often 
working without making mistakes than those employed in the hospitality industry (M = 4.13 
and M = 3.79, respectively) (Scale 1=never, 2=rarely, 3=sometimes, 4=usually, 5=always). 
Principal component analysis  
Sleep disturbances.  The mean scores, standard deviations, and principal component 
analysis for the ten sleep disturbance items, derived using principal component analysis with 
oblimin rotation, are shown in Table 4.6.  Factor loadings of each sleep disturbance items 
were greater than the generally practical value of ±.50 (Hair, Black, Babin, Anderson, & 
Tatham, 2005).  Two items, use bathroom and have pain, were not included in any factors 
due to factor loadings lower than .50.  Factor one was labeled physical sleep disturbances 
(e.g., have dreams, feel too hot, feel too cold, wake up in the middle of the night or early 
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morning).  Factor two was labeled environmental sleep disturbances (e.g., have a roommate 
who negatively affects sleep habits or sleep quality, live in a noisy environment).  Factor 
three was labeled medical sleep disturbance (e.g., coughing or snoring, cannot breathe 
comfortably). 
Table 4.6 Mean Scores, Standard Deviations, and Factor Loadings of Sleep Disturbance 
Items 
Items Mean
a 
SD 
Factor Loading 
Factor 1 Factor 2 Factor 3 
Hot 2.42 1.00 .752
b
 .108 -.024 
Dream 2.96 1.26 .746 -.099 -.036 
Wake up 2.80 1.11 .689 .174 -.045 
Cold 2.13 0.90 .620 -.179 .254 
Roommate 1.85 1.13 .021 .880 .019 
Noisy environment 2.01 1.03 .017 .857 .064 
Cough 1.77 1.06 -.019 -.050 .884 
Trouble breathing 1.51 0.91 .021 .145 .774 
a
A 5-point Likert type scale ranging from 1 to 5 (1 = never to 5 = always) was used in this 
section. 
b
Factor loadings greater than .50 are in boldface type. 
Simple regression 
Multiple linear regression analysis was used to determine the effects of sleep on 
academic performance and job performance.  Seven sleep-related variables were used as 
follows: sleep latency, physical sleep disturbances, environmental sleep disturbances, 
medical sleep disturbances, sleep medicine, daytime dysfunction, and sleep quality.  Separate 
models were constructed for cumulative GPA, semester GPA, and job performance.  
However, no significant relationships were identified between the two kinds of performance 
(academic and job) and sleep.  Stepwise regression analysis was used to determine which 
sleep-related variables were the best predictors of the main effect on academic performance 
or job performance by removing one variable at a time.  Three simple regressions were 
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retained in the final regression analysis as follows: academic performance and sleep latency; 
academic performance and sleep medicine; and job performance and sleep quality. 
Relationship between academic performance and sleep.  Results of the stepwise 
regression analysis of academic performance are presented in Table 4.7.  As shown, the 
regression model confirmed the negative effect of sleep latency on cumulative GPA (slope = 
-.116, p = .006).  The negative effect of sleep medicine on semester GPA (slope = -.148, p 
= .019) is shown as well. 
Relationship between job performance and sleep.  Results of the stepwise 
regression analysis of job performance are also presented in Table 4.7.  Sleep quality was the 
only variable to show an effect on job performance (slope = .131, p = .001). 
Table 4.7 Results of Simple Regression Analysis 
DV IV 
Coefficients 
R
2
 
B SE 
Cumulative GPA Sleep latency -.116** .041 .044 
Semester GPA Sleep medicine -.148* .062 .032 
Job performance Sleep quality .131** .040 .086 
*p < .05. **p < .01. 
Discussion and Conclusions 
The purpose of this study was to explore the relationship between sleep and 
performance among undergraduate students.  Educators want students to be successful in 
their classes while employers want students to excel in the workplace; therefore, both 
academic performance and job performance were the focus of this study.  In this section we 
first begin by providing a comparison between study sample and university population. 
Second, we address some understandings of the results related to DSPS and sleep hours.  
Third, we discuss the differences in sleep and employment status between students working 
in the hospitality industry, those working in other industries, and those not working.  Fourth, 
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the relationships between sleep, academic performance and job performance are discussed.  
Finally, we offer a comparison of those relationships (sleep, academic performance and job 
performance) between students working in the hospitality industry, those working in other 
industries, and those not working. 
Sample comparison to population 
By comparing the study sample to the university population comprised of 
sophomores, juniors, and seniors, we determined the division by classification was similar.  It 
was as follows (study sample and university population, respectively): sophomores (26.7% 
and 27.8%), juniors (35.5% and 30.2%), and seniors (37.8% and 39.4%).  Freshmen were not 
included because students at that level have not established a GPA and their sleep patterns 
may not reflect that of the other classifications due to a lack of orientation to a new lifestyle 
in college.  However, the structure of gender for the comparison was opposite to the entire 
population, as follows (study sample and university population): female (60.5% and 43.6%) 
and male (39.5% and 56.4%).  This result is likely because females are more willing than 
males to participate in surveys (Porter & Whitcomb, 2005). 
DSPS and sleep hours 
We next present out understanding of the results related to DSPS and sleep hours.  In 
the current study, symptoms of DSPS were found in undergraduate students as evidenced by 
their self-reported sleep habits.  This study found that students went to bed later and got up 
later on weekends as compared to weekdays.  On weekends, over half of the students went to 
bed between 1am and 4:59am (66.3%) and got up between 9am and 10:59am (52.4%).  
However, on weekdays over half of the students went to bed between 11pm and 12:59 am 
(63.9%) and got up between 7am and 8:59am (65.7%).  According to Weitzman et al. (1981), 
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going to bed late and getting up late on weekends to achieve a normal length of sleep is one 
DSPS criterion.  Other criteria of DSPS include long sleep latency on weekdays (usually 
falling asleep between 2 a.m. to 6 a.m.) and difficulty staying asleep.  Lack (1986), using the 
definition of DSPS by Weitzman et al. (1981), found that the prevalence of DSPS in his 
sample of Australian students was 17%.  Although DSPS students could not be identified in 
this study, over half of students’ self-identified sleep habits were going to bed later and 
getting up late on weekends than weekdays indicating that the possibility of the students in 
this study having DSPS may be high.  Because researchers have found that students with 
DSPS had lower GPAs than students without DSPS (Lack, 1986; Trockel et al., 2000).  Thus, 
DSPS-related issues should be a concern for educators in higher education. 
Students in this study reported sleep hours similar to those of the entire population of 
the U.S., based on data from a national sleep report.  In this study, most students reported that 
they needed 7 to 8.5 hours of sleep per night to function best.  The National Sleep 
Foundation (2008) reported that Americans expect to average 7 hr 18 min of sleep per night. 
Half of students in this study achieved their expected sleep hours but 43% reported that they 
only slept 5 to 6.5 hours.  Overall, Americans sleep an average of 6 hr 40 min per day 
(National Sleep Foundation, 2008). 
Sleep and employment status 
We next compared the differences in sleep and employment statuses between students 
working in the hospitality industry, other industries, and those who were not working.  The 
hospitality industry was chosen because it often requires a demanding and erratic work 
schedule, which has been shown to impact personal health and sleep (Cleveland et al., 2007; 
Wyatt, 2001).  Overall, students employed in the hospitality industry reported a higher 
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frequency of trouble staying awake in class and trouble falling asleep than those who were 
not working.  For students with jobs, those working in the hospitality industry reported 
working evening shifts (33.3%), overnight shifts (4.2%), or various rotating shifts (29.2%) 
more often than those working in other industries (18.3%, 1.1%, and 21.5%, respectively).  
In terms of job performance, the frequency of employee mistakes differed significantly 
between the hospitality industry and other industries.  Students working in non-hospitality 
industries reported fewer mistakes than their counterparts.  Trouble sleeping and work 
scheduling may be two of the reasons for low job performance among students working in 
the hospitality industry. When student’s academic performance was compared between the 
three groups, no statistically significant differences were found.   
Sleep, academic performance and job performance 
We will now discuss the relationships among sleep, academic performance and job 
performance.  An earlier study on the relationship between sleep and academic performance 
by Curcio et al. (2006) concluded that sleep loss was negatively correlated with academic 
performance.  Moreover, sleep loss resulted in daytime sleepiness, which was also correlated 
with poor academic performance.  Kelly et al. (2001) and Trokel et al. (2000) found a 
significant relationship between lower GPAs and lack of sleep.  Findings of the current study 
showed that sleep latency was negatively correlated to cumulative GPA and sleep medication 
was negatively correlated to semester GPA.  Although most students in the current study 
took 5 to 15 min to fall asleep, 25% reported that they took 30 min to one hour to fall asleep.  
Because long sleep latency was one of the criteria of DSPS with which students reported low 
GPAs (Lack, 1986; Trockel et al., 2000; Weitzman et al., 1981), understanding the impact of 
sleep latency on academic performance is important for educators. 
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In a previous study on the relationship between sleep and job performance, individual 
productivity was found to be affected by two sleep-related variables, nocturnal awakenings 
and sleepiness (Mulgrew et al., 2007; Snyder, 2003).  The National Sleep Foundation (2008) 
reported that 12% of the respondents admitted to missing events due to sleepiness or sleep 
problems.  In the current study, job performance was significantly related to sleep quality.  A 
similar result was found by Rosekind et al. (2010).  The impact of sleep quality on job 
performance should be relevant when managers make employee-related decisions such as 
deciding work shifts and setting performance standards.  Likewise, employee safety 
considerations are paramount as other researchers have found employees who sleep poorly 
pose a safety issue at work (Mulgrew et. al, 2007).  Although we found the relationships, the 
value of R
2
 is small.  We should consider including other variables into our models.  If we 
find that sleep has a greater impact than found in this current study, we may be able to better 
explain how sleep affects academic and job performance.  
When we compared students working in the hospitality industry with those working 
in other industries or not working at all, no significantly statistical differences were found in 
the relationships between sleep, academic performance, and job performance.  Pilcher et al. 
(2011) studied differences between cognitive performance and sleep and also found no 
significant differences.  However, for their study (Pilcher et al., 2011) cognitive performance 
tasks were done in pairs potentially contributing to why no differences were found.   
Limitations 
This study did have some limitations.  Although the response rate was sufficient for 
the statistical techniques used, the sample size of students who worked in the hospitality 
industry was relatively small when compared to the other groups.  Because this study was 
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conducted in only one university, results may not be generalizable to students at other 
universities.  Even though student GPAs were obtained from the registrars’ office, the other 
information collected from participants was self-reported and therefore might be superficial 
or biased. 
Future research 
There are several opportunities for future research in this area.  As an initial step, the 
research topic and the instrument used in this study might be applied to future studies, 
expanding the understanding of the relationship between sleep and performance.  If DSPS 
has an impact on academic performance, then the importance of sleep habits, sleep latency, 
and sleepiness should be called to the attention of both students and faculty as part of their 
educational program.  If sleep habits and sleep latency have an impact on sleep quality, it 
might affect students’ job performance as well.  Future research should examine the impact 
of DSPS on academic performance and/or job performance. 
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CHAPTER 5. GENERAL CONCLUSIONS 
Summary of Research 
This study is a first step in exploring the relationships between sleep, academic 
performance, and job performance among undergraduate students who work in the 
hospitality industry, those who work in other industries, and those who are not working.  The 
importance of sleep for students and employees has gotten less attention in the hospitality 
field as compared to other fields; for example, sleep and its relationships to health issues and 
personal performance have been studied in the human science, medicine, psychology, 
education, and business fields. 
Overall, in the current study, symptoms of DSPS were found in undergraduate 
students as evidenced by their self-reported sleep habits.  Significant relationships were 
found between the following: academic performance and sleep latency; academic 
performance and sleep medication; and job performance and sleep quality.  When comparing 
students working in the hospitality industry with those working in other industries and those 
not working, no significantly statistical differences were found in the relationships between 
sleep, academic performance, and job performance between these groups.  However, this 
study found that students working in the hospitality industry had a higher frequency of sleep 
problems, fewer sleep hours, lower academic performance and lower job performance than 
students in the other two groups (See Table 5.1 and 5.2 in Appendix F and G).   
Limitations of Study 
Although the response rate was sufficient for the statistical techniques used, the 
sample size of students who majored in hospitality management (n = 6) or those who worked 
in the hospitality industry (n = 24) was relatively small to compared with the other groups.  
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The sample size of sleep-deprived students (n = 8) was too small to compare academic 
performance and job performance with non-sleep-deprived students. 
Because this study was conducted in only one university, the results may not be 
generalizable to students at other universities.  Even though students’ GPAs were obtained 
from the registrars’ office, the other information collected from participants was self-report 
and therefore may be or biased. 
Recommendations for Future Research 
To improve the study design, researchers should be attentive to the overestimated 
self-report data.  Pilcher and Walters (1997) found in their study that sleep-deprived students 
appeared to over-estimate their task performance.  In this study, academic performance was 
measured by completed credit hours and GPA; both self-report data and official data were 
analyzed.  There was a high response rate for the self-report data; however students’ 
cumulative credit self-report data were higher than cumulative credits from the registrar’s 
office.  This is likely due to the fact that students included their current semester class hours 
in the self-report total.  With respect to the other data, the majority of students responded 
accurately while the rest overestimated credits and GPAs (See Table 5.3 in Appendix G). 
Based on these findings, more studies in the hospitality management field are 
required.  In this study, students working in the hospitality industry had different sleep 
schedules, lower academic performance and/or worse job performance than those working in 
other industries or those not working, but the reasons for this have not been established.  In 
the hospitality industry, shift work with non-standard hours is common and has been shown 
to affect sleep and circadian rhythms (Cleveland et al., 2007; Wyatt, 2001).  Significant 
relationships between sleep, academic performance, and job performance were found in this 
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study; however, the significant differences between employees in the hospitality industries 
and those in other industries were not found.  To find the answers, more control variables 
(e.g., levels of academic performance) could be included in future studies. 
There are sleep related issues identified from this study.  For example, this study 
found obvious symptoms of DSPS in undergraduate students.  The impact of DSPS on 
academic performance or job performance should be further studied.  If DSPS has an impact 
on academic performance, then the importance of sleep habits should be emphasized as part 
of education in the hospitality field, such as introducing sleep in a class and/or in an 
internship orientation. 
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APPENDIX C. PILOT QUESTIONNAIRE FEEDBACK FORM  
 
This pilot test is intended to test reliability and wording of the questionnaire. This 
questionnaire will be used for thesis research in the hospitality industry. Feel free to make 
comments on the questionnaire if you feel getting your point across would be easier by doing 
so. After you are finished reading the questionnaire, please respond to the following 
questions: 
 
1. Were the questions understandable? 
If not, please indicate the question number and why it was difficult to understand: 
 
 
 
 
 
2. Were the scales understandable? 
If not, please indicate what you feel could be done to make the scale easier to understand: 
 
 
 
 
 
3. Overall, what suggestions do you have to improve the questionnaire? 
 
 
 
 
Thank you for all your help with this pilot test; your input is greatly appreciated.  
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APPENDIX D. RECUITMENT EMAIL 
 
October 22, 2012 
 
Dear undergraduate student, 
 
We are seeking your assistance. We are doing a study on sleep and student performance, and 
would like you to complete a questionnaire. This online questionnaire will take about 15 
minutes to complete. If you agree to participate in this study, please click on the link below 
to proceed to the online questionnaire. Your participation in this study is completely 
voluntary and you may quite at any time. Be assured, your responses will remain completely 
confidential. A copy of the consent form is available as the first page of the questionnaire. 
Please feel free to print it out by performing a “right click” on the document. Participates 
who refuse to participate will not receive a penalty or loss of benefits. 
 
If you decide to participate in this study, you will have the option of entering a drawing for 
an Amazon.com gift card in the amount of $25.00 (one gift card will be awarded for every 
100 individuals who participate). 
 
The following is the questionnaire link: 
http://humansciences.sleeppilot.sgizmo.com/s3 
 
This study has obtained Institutional Review Board approval from the Office of Research 
Assurances at Iowa State University. The approval indicates that the rights and safety of 
human participants in this study are protected. If you have any questions about the rights of 
research subjects, please contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, 
or Director, (515) 294-3115, Office for Responsible Research, Iowa State University, Ames, 
Iowa 50011.  
 
If you have any questions regarding this questionnaire or if you would like a summary of 
research findings, please contact me at (515) 509-4285 or yuchiang@iastate.edu. 
 
Thank you so much for your assistance with this project. It is greatly appreciated. 
 
Best regards, 
 
Yu-Chih (Karen) Chiang 
Graduate Student in Hospitality Management 
Iowa State University 
yuchiang@iastate.edu 
 
Susan W. Arendt, PhD, RD, CHE 
Associate Professor in Hospitality Management 
Iowa State University 
sarendt@iastate.edu 
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APPENDIX E. TABLE 3.1 
Table 3.1 Eigenvalues and Total Variance for 
Principal Component Analysis of Sleep 
Disturbances 
Factor Eigenvalues
a
 % of Variance 
1 
2 
3 
4 
5 
6 
7 
8 
2.692 
1.447 
1.010 
0.734 
0.667 
0.562 
0.517 
0.372 
33.650 
18.082 
12.625 
9.174 
8.333 
7.025 
6.459 
4.652 
a
Eigenvalues greater than 1 are in boldface type. 
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APPENDIX F. TABLE 5.1 
Table 5.1 Comparison of Sleep Habits and Sleep Hours 
Characteristic Hospitality 
(n=24) 
Others 
(n=93) 
No Work 
(n=55) 
Total 
(N=172) 
n % n % n % n % 
Go to bed on weekdays         
9pm-9:59pm 
10pm-10:59pm 
11pm-11:59pm 
12am-12:59am 
1am-1:59am 
2am-4:59am 
11am-1:59pm 
0 
3 
7 
8 
4 
2 
0 
0.0 
12.5 
29.2 
33.3 
16.7 
8.3 
0.0 
2 
14 
27 
34 
8 
7 
1 
2.2 
15.1 
29.0 
36.6 
8.6 
7.5 
1.1 
1 
6 
14 
20 
12 
2 
0 
1.8 
10.9 
25.5 
36.4 
21.8 
3.6 
0.0 
3 
23 
48 
62 
24 
11 
1 
1.7 
13.4 
27.9 
36.0 
14.0 
6.4 
0.6 
Get up on weekdays          
5am-5:59am 
6am-6:59am 
7am-7:59am 
8am-8:59am 
9am-9:59am 
10am-10:59am 
8pm-10:59pm 
2am-4:59am 
0 
5 
11 
6 
2 
0 
0 
0 
0.0 
20.8 
45.8 
25.0 
8.3 
0.0 
0.0 
0.0 
3 
15 
38 
25 
8 
2 
0 
2 
3.2 
16.1 
40.9 
26.9 
8.6 
2.2 
0.0 
2.2 
4 
8 
16 
17 
7 
2 
1 
0 
7.3 
14.5 
29.1 
30.9 
12.7 
3.6 
1.8 
0.0 
7 
28 
65 
48 
17 
4 
1 
2 
4.1 
16.3 
37.8 
27.9 
9.9 
2.3 
0.6 
1.2 
Go to bed on weekends          
10pm-10:59pm 
11pm-11:59pm 
12am-12:59am 
1am-1:59am 
2am-4:59am 
5am-7:59am 
2pm-4:59pm 
1 
2 
4 
7 
10 
0 
0 
4.2 
8.3 
16.7 
29.2 
41.7 
0.0 
0.0 
4 
16 
10 
27 
33 
1 
2 
4.3 
17.2 
10.8 
29.0 
35.5 
1.1 
2.2 
0 
7 
10 
17 
20 
1 
0 
0.0 
12.7 
18.2 
30.9 
36.4 
1.8 
0.0 
5 
25 
24 
51 
63 
2 
2 
2.9 
14.5 
14.0 
29.7 
36.6 
1.2 
1.2 
Get up on weekends          
5am-5:59am 
6am-6:59am 
7am-7:59am 
8am-8:59am 
9am-9:59am 
10am-10:59am 
11am-1:59pm 
2pm-4:59pm 
0 
0 
1 
7 
5 
5 
6 
0 
0.0 
0.0 
4.2 
29.2 
20.8 
20.8 
25.0 
0.0 
1 
2 
6 
15 
26 
30 
13 
0 
1.1 
2.2 
6.5 
16.1 
28.0 
32.3 
14.0 
0.0 
1 
0 
5 
8 
14 
10 
16 
1 
1.8 
0.0 
9.1 
14.5 
25.5 
18.2 
29.1 
1.8 
2 
2 
12 
30 
45 
45 
35 
1 
1.2 
1.2 
7.0 
17.4 
26.2 
26.2 
20.3 
0.6 
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Table 5.1 (continued) 
Characteristic Hospitality 
(n=24) 
Others 
(n=93) 
No Work 
(n=55) 
Total 
(N=172) 
n % n % n % n % 
Time to fall asleep         
Less than 5 min 
5-15 min 
16-30 min 
31-45 min 
46-60 min 
1hr-1hr15min 
1hr16min-1hr30min 
5 
5 
5 
5 
3 
1 
0 
20.8 
20.8 
20.8 
20.8 
12.5 
4.2 
0.0 
14 
33 
24 
12 
9 
1 
0 
15.1 
35.5 
25.8 
12.9 
9.7 
1.1 
0.0 
6 
19 
11 
11 
5 
2 
1 
10.9 
34.5 
20.0 
20.0 
9.1 
3.6 
1.8 
25 
57 
40 
28 
17 
4 
1 
14.5 
33.1 
23.3 
16.3 
9.9 
2.3 
0.6 
Actual sleep hours         
3-4.5 hours 
5-6.5 hours 
7-8.5 hours 
9-10.5 hours 
1 
13 
9 
1 
4.2 
54.2 
37.5 
4.2 
3 
38 
49 
3 
3.2 
40.9 
52.7 
3.2 
4 
23 
28 
0 
7.3 
41.8 
50.9 
0.0 
8 
74 
86 
4 
4.7 
43.0 
50.0 
2.3 
Hours of sleep to function best         
less than 3 hours 
3-4.5 hours 
5-6.5 hours 
7-8.5 hours 
9-10.5 hours 
0 
1 
4 
11 
8 
0.0 
4.2 
16.7 
45.8 
33.3 
1 
2 
10 
62 
18 
1.1 
2.2 
10.8 
66.7 
19.4 
1 
0 
6 
40 
8 
1.8 
0.0 
10.9 
72.7 
14.5 
2 
3 
20 
113 
34 
1.2 
1.7 
11.6 
65.7 
19.8 
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APPENDIX G. TABLE 5.2 & 5.3 
Table 5.2. Comparison of Academic Performance 
Variables 
Items 
Hospitality 
(n=24) 
Others 
(n=93) 
No Work 
(n=55) 
Total 
(N=172) 
Mean SD Mean SD Mean SD Mean SD 
Academic Performance         
Cumulative official credits 
Cumulative official GPA 
Semester official credits 
Semester official GPA 
Scaled Academic Performance 
Cumulative official credits 
Cumulative self-report credits 
Cumulative official GPA 
Cumulative self-report GPA 
Semester official credits 
Semester self-report credits 
Semester official GPA 
Semester self-report GPA 
63.71 
2.99 
14.28 
2.96 
 
4.58 
6.0 
3.46 
3.50 
4.04 
4.13 
3.67 
3.33 
33.84 
0.62 
2.45 
0.83 
 
1.89 
2.27 
1.84 
1.82 
0.69 
0.54 
2.48 
2.12 
58.82 
3.12 
14.05 
3.15 
 
4.38 
6.39 
3.17 
3.10 
3.78 
4.09 
3.15 
2.95 
29.97 
0.57 
2.91 
0.63 
 
1.77 
2.18 
1.69 
1.64 
0.78 
0.65 
1.89 
1.84 
47.55 
3.15 
14.70 
3.08 
 
3.71 
6.15 
3.09 
3.10 
4.02 
4.25 
3.31 
3.45 
23.77 
0.63 
2.20 
0.81 
 
1.36 
2.40 
1.85 
2.19 
0.59 
0.64 
2.30 
2.69 
55.90 
3.11 
14.30 
3.10 
 
4.19 
6.26 
3.19 
3.15 
3.90 
4.15 
3.27 
3.16 
29.18 
0.60 
2.64 
0.72 
 
1.69 
2.25 
1.76 
1.85 
0.72 
0.64 
2.11 
2.18 
 
 
Table 5.3 Comparison of  Self-report to Actual Credits and GPAs (N = 172) 
Characteristic 
Correct 
Under-
estimated 
Over-
estimated 
Missing 
n % n % n % n % 
Cumulative credits 
Semester credits 
Cumulative GPA 
Semester GPA 
30 
119 
135 
111 
17.4 
69.2 
78.5 
64.5 
2 
8 
10 
14 
1.2 
4.7 
5.8 
8.1 
126 
44 
25 
43 
73.3 
25.6 
14.5 
25.0 
14 
1 
2 
4 
8.1 
0.6 
1.2 
2.3 
 
